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(54) LONG LIFE INDUCTION HARDENED BEARING STEEL 

(57)Abstract: 

PURPOSE; To produce a long life induction hardened bearing steel capable of manufacturing bearing parts excellent in rolling 
fatigue characteristics at a low cost by specifying a composition consisting of C, Si, Mn, S, Al, N, Mg, P, Ti, O, and Fe. 
CONSTITUTION; This steel is a long life induction hardened bearing steel having a composition which consists of, by weight, 
0.45-0.70% C., 0.05-1.70% Si, 0.35-2.0% Ivfc, 0.001-0.03% S, 0.010-0.07% M, 0.003-0.015% N, 0.0005-0.0300% T.Mg and 
the balance iron with inevitable impurities, and further contains, if necessary, 0.05-1.20%» Mo and fiarther one or more kinds 
among 0.03-1 .50% Cr, 0. 10-2.00% Ni, 0.03-0.7% V, 0.005-0.3% Nb, and 0.0005-0.005% B and in which the contents ofP, Ti, 
and TX) are limited to ≤0.025%, ≤0.0040%» and 0.0020%, respectively. This steel can be suitably used for bearing parts. 
Further, it is preferable that the ratio, by number, of contained oxides in this steel satisfies inequality [(the number of 
MgO.A1203)+(the number of Mgfc))]/(the number of all oxide inclusions)≥0.80. 
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(57) [^*«J] 

[ffiiS;] C : 0. 4 5 — 0. 7%, S i : 0. 0 5 — 
1. 7%, Mn:0. 3 5—2%, S:0. 001~ 
0. 0 3%, Al :0. 01 ~0. 07%, N:0. 0 
0 3--^0. 0 15%. T. Mg : 0. 0 0 0 5~0 . 0 
3%^-ir*"L, S^>tca;^{4Mo : O. 0 5 — 1. 2% 
^•^*L. ^^{.Zttz\,t. ifVf^WCr. Ni . V, N 
b, B£7)iaX{i2«ULh$r#WL, P:0. 02 5% 
OT. Ti : 0. 0 0 4%1.TF, T. 0:0. 0 0 2% 
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C : 0. 45—0. 7 0%. 

S i : 0. 0 5— .1. 7 0%. 

Mn : 0. 35 — 2. 0%, 

S : 0. 00 1 — 0. 0 3%. 

A I : 0. 0 1 0—0. 0 7%. 

N : 0. 003 — 0. 0 1 5%. 

T. Mg : 0. 0005— 0. 0300%S-#HrL. 

P : 0 . 0 25%lilT^ T i : 0 . 0 0 4 0%tilT. 

T. o : 0. oo2o%j.:iiT. ms^timti xx/^m^ 

C : 0. 45— 0. 70%. 

S i : 0. 05— 1 . 70%. 

Mn : 0. 35 — 2. 0%. 

Mo : 0. 05— 1 . 20%. 

S : 0. 00 1 — 0. 03%. 

A 1 : 0. 0 1 0 — 0. 0 7%. 

N : 0. 003—0. 0 1 5%. 

T. Mg : 0. 0005 — 0. 0300%^-^^rL. 

P : 0 . 0 2 5%OT. T i : 0 . 0 0 4 0%iJlT. 

T. 0:0. 0 0 20%OT. Wfmii ^t/^Md^ 

[w*iB3i mmtbLx. 

C : 0. 4 5 — 0. 7 0%. 
S i : 0. 05— 1 . 7 0%. 
-Mn : 0. 35 — 2. 0%. 
S : 0 . 0 0 1 — 0. 0 3%. 
A 1 : 0. 0 1 0 — 0. 0 7%. 

: 0. 003 — 0. 0 1 5%. 
T. Mg : 0. 0005 — 0. 0300%^^^rt. 

Cr : 0. 0 3-1 . 5 0%. 
N i : 0. 1 0 — 2. 00%. 
V : 0. 03-0 . 7%. 
Nb : 0. 005—0. 3%. 

B : 0. 0 00 5—0. 0 0 5%. (50 1 ffl*3t(i2am 

P : 0 . 0 2 5%OT. T i : 0 . 0 0 4 OXVXf, 
T. O : 0 . 0 0 2 0%JilT. mS^fmUXX/^Mt!^ 

[ift5i<Ji4] mmttLx. 

C : 0. 45— 0. 70%. 
S i : 0. 0 5— 1 . 7 0%. 
Mn : 0. 3 5 — 2. 0%. 
Mo : 0. 0 5—1 . 2 0%. 
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S : 0. 0 0 1—0. 0 3%. 

A 1 : 0. 0 1 0 — 0. 0 7%. 

N : 0. 0 0 3—0. 0 1 5%. 

T. Mg : 0. 000 5 — 0. 0 30 0%Sr^fl"L. 

Cr : 0. 03 — 1 . 50%. 
N i : 0. 1 0 — 2. 00%. 
V : 0. 0 3 — 0. 7%. 
Nb : 0. 005— 0. 3%. 
10 B:0. 0 00 5— 0. 0 0 5%. CO 1 a*/t{±2«l^Jl 

P : 0. 0 2 5%JJJIT. Ti : 0. 0 04 0%J3lT. 
T. O : 0 . 0 0 2 0%iaTs aSPA^'ittS J; V'^J^^J 

xnK^^msL-thtmmi . 2, 3. ttzii4mm<7)m 

(Mgo • A 1 2 03 flaigc+Mgofiis:) y-^mm^k 
20 -ft^mmm^o. 8 0 

[000 1] 

m^ti. mM^rxmm^tis.i'm. wifis. z^mcon 
^^ffamt Lxtm^mizm't^ hcDx-h^ . 

[0002] 

i^mn)i^i,zt i>=5rv^. m^mx^\>zii\^xhmMm.mm 
30 ^m±.(r)^\t\im^^. zti\>zm,x. ztit.x'm<'ymm 
wmz^^-mm^iu/^m(:>fix-^fz, zmt. m^m^u 

6-^4 4 1 M/{)»^>4 4 3Ht;{SMC^rij£ffi^. RH*^ 

mm9}mmm±'i-?>ztim^tix\,^i, . la^l'S: 

(,zmn^TX'mm^ti^^mi,zii\,^x . x'o-mt^m 
»^m<7)mm^.<mttix\.^&. • 

40 [0003] — ^r. «lSgPp"p{i. ifflSiiS^i^OA^Wl 
[0004] 

xmtifzmmmrm^.^%?o z t *>'T-g= hmmmmMi 

[000 5] 

50 ,a^f£3Xh-c«-r-sfcy:>(c. m^<^)mmm^nj:.m 
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[0006] ( 1 ) mnMTX'<^mmmm^]^i,zt5\,^x 
{±, mwmmm.mi±mmi>z&^m. mimmmi:^^ 

^mmmy^mit. n^m-ftmicnwimmzx mm^ 

[00071 ( 2 ) jjUi*^^ . mm^imrzibizii . m 
^mit^mi(mm^t{::tii,zii. (^m^i}>i^mt>tix\.^ 

[00081 { 3 ) n^^-ft-m5(7)mm^tir>t:iibi,zi±^ 
:^mm-^umm^5- 2 0 24 1 eizximLtiMg 

^mjiEm.muti-^mX'h^, ^:c7):^raco^{i. A 1 ^ 

^^•t^mm^mmizMg^muL. m^fmrnm^A i 

2 O3 *>ii,MgO-Al2 Osh^^^iiMgOdZ^mt 
m&i^(DTh&, CIZIZ^ MgO ■ A 1 2 O3 $>^V^{i 

Mgo{5Ai2 03 bimt. mmb<7)mmiziit,f^n 

^fl5c3&^')ifiK$ni. . ifM'ftmi<7)^miUzii^ ±ieio 
J: 3 i,z'^mt'ALcr,tzisb<7)m:f}m^imt &-&mm. mt 

[00091 {4)mz. &mm. mmmm±fs.^ 
mi. m^mTi:m±-rhti»bizii^ s immm-^m 

[00101 ( 5 ) ±iat::aiii-T . $ ^.t:c r , N i . 

V, Nb, B^gsjirr^^i:tij:o, QfeMii, mm 

[00111 ^?tmii\iU:.<^mm^^^mzht-^\.^x 
^■^tifzi><r>x$>r>x. ^(Tim^t-r^ t :i^imT(^ 
m'ox'hh. 

[00121 :^mm<Dnmm 1-4 <D?tmimmit t l 

T. C:0. 4 5—0. 70%. Si :0. 05—1. 
7 0%. Mil : 0 . 3 5~2. 0%. S : 0. 0 0 1 — 

0. 0 3%. Al : 0. 0 1 0~0. 0 7%. N : 0. 
0 0 3~0. 0 1 5%. T. Mg : 0. 0 0 05 — 0. 

03 0 0%S:^WL. ^^izttili. Mo : 0. 0 5— 

1. 2 0%$:#WL. Cr : 0. 0 3— 
1 . 5 0%. N i : 0. 1 0 — 2. 0 0%. V : 0 . O 
3—0. 7%. Nb : 0. 005 —0. 3%. B : 0. 
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0005 — 0. 0 0 5%. C)] ffli/c{42®tUiS:#^r 
L. P : 0 . 0 2 5%JJIT. T i : 0 . 0 0 4 0%tJl 
T. T. 0:0. 0 0 20%mT. m^timii .klM"^^ 

tiM^xh^^ 

[00131 ^mi<nm^.3(omm^. m^piz-i;^-^ 
timimtiK wmtt Lx<!f^imM.-ri>m^.i - 
4 mm<7)mmi^m^mMtM^mx'h h . 

[0014] (MgO • A 1 2 03 fEifc+MgOfla^) 

10 /^mim-^ifmumm^o . so 

[00 15] 

[0016] *%BH«M<oji£^^*IKH^±IEo*n< m. 

m. i.fzmii\iz-)\.^xmm'i-h . 

[0017]C:0. 45—0. 70% 

c«M$^StSjic7)«iggi5nT,t Lx&m-^j:&m.mm^tm 
mmi.^n^tz'^i.z^^^xTtmx'h h *k -mmmmx-tx. 

0. 4 5%^mTli^C^^mi}^^-H^X'h 
*). tfzO. 7 0%^jSxSi:t!l14A^^-ft:t/j»x.-?T5Si 
20 mcr>^^^m«^X\ -grWa^O. 45—0. 7 0%i: 
Ltz. 

[0018] Si :0. 05—1. 7 0% 

s i wMiiTcSi: hxaxxf^mmmm^xo^^^ 
(r>m^^mm^'<th zt^m'^h i^xmat^ifi. o . 

O5%*)1tTW«O^*t4^+:«-TS)0. -^r. 1. 7 

®tt<0^«fS<<7)-C. -e-CO-^fi-fi^ 0 . 0 5-1. 7 
0%i: t;^v:. 
30 [0019]Mn:0. 3 5 — 2. 0=% 

X'lizcrfmmi^+^X';k 0 . -:tr. ^2 . 0 %imt h 

CDX\ ^(^-^^Ri 0 . 35—2. OXtLtz, 
[0020] S:0. 001—0. 0 3% 
StiiitfTMn Si: LT^qSL. SfeBiJttiO|6l.lifcJ;r>'iffl 

m<7)mmi[:i>z^^-t^f}K o. o o i %*iit-c(±^to«6 
«(i^+^-e*)^. 0. 0 3%^mt^t^<r)^) 

aii3*^^>. SO^^ra^O. OOl — O. 03%i:L 
[0021]A1:0.01 0 — 0. 0 7% 

A 1 immymaxu^mmmitymt u-c^in-r^ 
i)\ 0. 0 1 ox^xii^commi^+ii^xh'o . - 

ttS'^'fb^-tL-I.W. -e«^#WM5rO. 0 10—0. 0 
IXtLfz, 

[0022] N:0. 0 0 3—0. 0 1 5% 
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mmz-m^-thip. o. oo3%5fc}^t:'{i-fio»!i:^{i>F 
+^AX'h*). —u. 0.0 1 3%mx'ii. ^ffmskiim. 

0.0 0 3—0 . O 1 3%h Lit, 

[0023]T. Mg:0. 0005 — 0. 0300% 

Mgfi^fleKTC^tTfeO. ^tfcOA 1 2 03 hKmV. 

A 1 2 Os COO?:#"IK MgO • A ] 2 Os hh\<^tU 

2 03 fiHP*>T. oa«%fcJ<5tT. -SfiJ.:Jl±(^Mg 
S:ayjPL=&rtm{f*KJ<50A l2 Os *SS#LTL*V^ 
^ffiL<'5ri\ ^<0j±fic:ll9LT. l^@J^fiiafcSig«. T 
otal Mgaa%$-0. 00 0 5%m±i:-r-l.^:t 
tciO. 5feRJ6A 1 2 Oa <7)S#^|II)SL. K'fbif^J*^ 
^tC:MgO-Al2 Os S)l.V>{iMgOt;T§-g>^ t*^' 
Lj&^L. Total Mgaa%S:0. 03 
0 0%€:^i.T^M-r>l.t. Mg^^t:!|?8. MgJ^Yt^W 

Mg^iti^O. 0005—0. 0300%tL 
)t.^t5. Total Mg^Witti:, il«1i<7)S o 1 

ub 1 e iAs^m&tm^'m^m^\^x\^^hM&^^ 

a24l^'-efiOfi!!^OMg^b-^!H5 (^RTigetjt^fiK) ^B^L 
[0 0 24] P : 0. 0 2 5%mT 

mmc^y^s^ij^mmt^^fzub. o. 0 25%^±.mtL 

[0025lTi :0. 00 4 0%JilT 

T i {ii?s«fm!i^!iT i N^^^L. ztLt^i^-^m. m 
T i o . 0 0 4 Gx^uL h t m^co^^itti^mm t 

htc^y. 0. OOAOXiimtLtz. 
[00 2 6] T. 0:0. 0 020%JaiT 

(^mx'hhifi. T. o^^m±mmii^mi^Lx\<^^m. 
fg-^^-MtctitJ-grr-s. T. o#*»'av^ 

tJb'efe^-r^^^'t'A i 2 03 tii^K\:iti,z^j:h. 
x\ Mm&m.xtimz'ox.^x^ftm&yMiim^x'^^ 

m^T. 0-^WStCOV->T«SWL7t. ^COl^^^ T. o 
#Wft//0. OO2Offiffi%5-0x.-S.i:, AI2 O3 ft 
*^"^<^0-r^\ MgS:^;JllLTi>. tlifiOA 1 2 O3 
:^fflS:MgO-Al2 O3 $)h\'mMg0^^m-t^Z 

t mmf\HzTf\^^-)-i}-mft^^tmmL 
002 omm%w.Tt-i-6ii:.^im^, 

[ 0 0 2 7 ] i^t::. -iS5f<Jl2f>|Bi!fl(7)^T'{4, feffijjjgc*?? 
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[0028]Mo:0. 0 5—1. 2 0% 

M o {i® jafe^A^itt<7)ini±tJ J: x/m.wMWjmx'C)ei 
-Bmm. mitmmm'ALmmiizjt: ^mmishcom^^m 

M^'^t^Zt^mmtLxmM'i'h:fJ^. Mo : O. 0 5 
%^X'liZ(rmmi~^+-^>Xh'0. -U. Mo : 1 . 

<^^^ti:fS<<7)X\ ^<^#-#aS:Mo : 0. 0 5 — 1. 
2 0%i:L)t. 

[0029] mz. m^ms, 4 (^ymmcom-ca. 
10 wimMi^.co\^±i5 J: x/mmm^miX'com^i&Tm 

Ni, V, Nb. B<r>imttiii2ma±.^'t^^-\i: 

& o 

[0030] Cr:0. 0 3—1. 5 0%, N i : 0. 
1 0 — 2. 0 0%, V : 0. 0 3 — 0. 7%. Nb : 
0. 005 — 0. 3%. B:0. 0005 —0. 005 
% 

^mLmm±izw^xht. z<7)^Mi±cr : o. o 

3%5l^ffi. N i : 0 . 1 0%*?». V : 0 . 0 3%5fc 
m. Nb : 0. 0 0 5%*iiS|. B : 0. 0 00 5%*)« 
X'i±T^+ji-X'»)K) . -iffCr : 1 . 5 0%, Ni : 2. 
00%, V:0. 7%, Nb:0. 3%, 8:0. 00 

5%^m:t (TmmitimLts L^mmmshcDmii^ 
(7)^it^m<<7)x\ ^er>^^m.i±m(^mmi<zmj^i. 

[0031] Mz. mM5(D^B)i(7)mi,zii\.^x. iSYt 

mTMX'ii-m^Mm^i^Aizj: K)^m9iwm9\: m 
*>, M go • A 1 2 03 &X/M s omi^m^m^it-^ 

go • A 1 2 03 mm+Msomm) ^:^m^mmi\-^£ 

mmW^O. StMMLtz. MgO • A 1 2O3& 

40 ±-t^m(^i3mi!}^^mTh^tiK -^^mix-ii^mmzis^ 
iyhmmmimzmm'i-^i.coxii^j:\,\ 
[ 0 0 3 2 ] >5rfc, ^mm(ommrJrm±mzm^-^ 

ii^(D'^±^immizmn'i-tiij^j: < , mnmmi. m& 

ir^mLtcwm^?^ ^^-mm'f>izimi-hmm^ m 
fmzmmtxj:^\ ^ (i>izmmmfj^^mm^:m^i.. ; 
50 <r>mmi:S.m-t^ijmi^m'M.-4-^hcoxi~^Kt:\\ 
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[ 0 0 3 3 ] ifc. ^miXUmfsmmxtLiMlzJ: 0 

[00 343 jiUTt;:. ^wMcomit:mmmi>zx D . ? 

[00 3 53 

tlfzMmi^Mmi/Z . ^HM g jKiit>' F e - S i 10 

ft. 

[00 363 'm.Z^^^ i^^mX.Xmk^ 5 mm 

S^IS^it^*^ ■ #^L. jSigS: 1 0 0 k H z , in^Ug 

2 —3 mmCO^f^TMlS^MAa^^Tl'K 1 6 OT: 

5 X > StelJ^^IS©^ ( ^/l''y«:;*cSM^5^J 5 4 0 k 20 
g f /mm^ ) ir^fRfSMteW^S^IiS^'lC J; h Am 

mmmwmmMMkm i^\^'ym^mfmij 6 o o k g f 
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wmm^ 1 o%t3tj{t-&igs^fflc^it:wje:>jj[gi935 1 

[ 0 0 3 7 3 |g2i3S^ L3tiiO . -^Wmv^t^^^tLi:, 

tz^^xh 0 . imm 1 9{iM g^nM*<:*:^Hji7)tgia 
^±inio/ti§^-eA 0 . imm2 o«s i ^jiia*^*^ 

{i , 1 7 tiJt^T ^ X NSteSftiK^IS^is 

[00383 
[^1 3 
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